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(54) PROCESSOR AND PROCESSING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily attain cleaning, 
and to reduce the frequency of cleaning by setting and 
executing a cleaning timing in an optimal mode according 
to the kind and using state of processor. 
SOLUTION: When a developing processing to the 
prescribed number of wafers W or the prescribed number 
of lots of wafers W with is ended, or when a time interval 
since developer is applied to the preceding wafer W by a 
developer supply nozzle 41 until the developer is applied 
to the following wafer W is beyond a prescribed time, or 
when either of them is detected, the developer supply 
nozzle 41 is moved by a moving mechanism 43, and the 
top end part is mounted on a cleaning mechanism so 
that the developer supply nozzle 41 can be cleaned by 
the cleaning mechanism by a controller. 
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[Claim(s)] 

[Claim 1] A processing unit comprising: 

A processor which has a treating liquid supply nozzle, supplies a treating solution 
to a processed object from the treating liquid supply nozzle, and performs 
predetermined processing to a processed object. 

A soaping-machine style which has a washing nozzle, makes a tip part of said 
treating liquid supply nozzle breathe out a penetrant remover or inactive gas from 
the washing nozzle, and washes said treating liquid supply nozzle. 
A moving mechanism to which said treating liquid supply nozzle is moved 
between said processor and a soaping-machine style. 

When a number or the number of lots of a processed processed object is 
calculated and processing is completed about a predetermined number or the 
number of predetermined lots, A control means which outputs instructions which 
output instructions to which move said treating liquid supply nozzle to said 
moving mechanism, and said soaping-machine style is made to equip with the tip 
part, and make said treating liquid supply nozzle wash to said soaping-machine 
style. 

[Claim 2] Processing equipment comprising: 

A processor which has a treating liquid supply nozzle, supplies a treating solution 
to a processed object from the treating liquid supply nozzle, and performs 
predetermined processing to a processed object. 

A soaping-machine style which has a washing nozzle, makes a tip part of said 
treating liquid supply nozzle breathe out a penetrant remover or inactive gas from 
the washing nozzle, and washes said treating liquid supply nozzle. 
A moving mechanism to which said treating liquid supply nozzle is moved 
between said processor and a soaping-machine style. 

When a time interval until it supplies a treating solution to a following processed 
object is calculated and the time interval exceeds predetermined time after said 
treating liquid supply nozzle supplied a treating solution to a processed object of 
precedence, A control means which outputs instructions which output instructions 
to which move said treating liquid supply nozzle to said moving mechanism, and 
said soaping-machine style is made to equip with the tip part, and make said 
treating liquid supply nozzle wash to said soaping-machine style. 
[Claim 3] A processing unit comprising: 

A processor which has a treating liquid supply nozzle, supplies a treating solution 
to a processed object from the treating liquid supply nozzle, and performs 
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predetermined processing to a processed object. 

A soaping-machine style which has a washing nozzle, makes a tip part of said 
treating liquid supply nozzle breathe out a penetrant remover or inactive gas from 
the washing nozzle, and washes said treating liquid supply nozzle. 
A moving mechanism to which said treating liquid supply nozzle is moved 
between said processor and a soaping-machine style. 

Calculate a number or the number of lots of a processed processed object, and a 
time interval until it supplies a treating solution to a following processed object 
after said treating liquid supply nozzle supplies a treating solution to a processed 
object of precedence is calculated, . [ whether processing is completed about a 
substrate of a specified number or the number of predetermined lots, and ] Or a 
control means which outputs instructions which output instructions to which move 
said treating liquid supply nozzle to said moving mechanism, and said 
soaping-machine style is made to equip with the tip part when said time interval 
exceeds predetermined time, and make said treating liquid supply nozzle wash to 
said soaping-machine style. 
[Claim 4] A processing unit comprising: 

A processor which has a treating liquid supply nozzle, supplies a treating solution 
to a processed object from the treating liquid supply nozzle, and performs 
predetermined processing to a processed object. 

A soaping-machine style which has a washing nozzle, makes a tip part of said 
treating liquid supply nozzle breathe out a penetrant remover or inactive gas from 
the washing nozzle, and washes said treating liquid supply nozzle. 
A moving mechanism to which said treating liquid supply nozzle is moved 
between said processor and a soaping-machine style. 

After predetermined processing was completed, when a treating liquid supply 
nozzle reaches a soaping-machine style, At the same time it makes a tip part of 
said treating liquid supply nozzle breathe out a penetrant remover from said 
washing nozzle, Make a treating solution breathe out from said treating liquid 
supply nozzle, and, subsequently regurgitation of a treating solution is stopped, 
Make only a penetrant remover breathe out from said washing nozzle, and the 
predetermined time stop of the regurgitation of this penetrant remover is carried 
out after that, A control means which controls a soaping-machine style and a 
treating liquid supply nozzle to stop regurgitation of this treating solution and to 
make a tip part of said treating liquid supply nozzle breathe out inactive gas from 
said washing nozzle after making a treating solution breathe out from that 
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account treating liquid supply nozzle of back to front. 

[Claim 5] The processing unit according to any one of claims 1 to 3 when said 
control means washes said treating liquid supply nozzle, wherein it outputs 
instructions which make a treating solution breathe out to said treating liquid 
supply nozzle. 

[Claim 6] When a number or the number of lots of a processed object which is a 
disposal method which supplies a treating solution to a processed object from a 
treating liquid supply nozzle, and performs predetermined processing to a 
processed object, and was processed reaches a predetermined number or the 
number of predetermined lots, A disposal method moving a treating liquid supply 
nozzle to a soaping-machine style, and washing said treating liquid supply nozzle 
with a penetrant remover or inactive gas in a soaping-machine style. 
[Claim 7] It is a disposal method which supplies a treating solution to a processed 
object from a treating liquid supply nozzle, and performs predetermined 
processing to a processed object, When a time interval until it supplies a treating 
solution to a following processed object exceeds predetermined time after said 
treating liquid supply nozzle supplied a treating solution to a processed object of 
precedence, A disposal method moving a treating liquid supply nozzle to a 
soaping-machine style, and washing said treating liquid supply nozzle with a 
penetrant remover or inactive gas in a soaping-machine style. 
[Claim 8] It is a disposal method which supplies a treating solution to a substrate 
from a treating liquid supply nozzle, and performs predetermined processing to a 
processed object, . [ whether a number or the number of lots of a processed 
processed object reaches a specified number or the number of predetermined lots, 
and ] Or when a time interval until it supplies a treating solution to a following 
processed object exceeds predetermined time after said treating liquid supply 
nozzle supplied a treating solution to a processed object of precedence, A disposal 
method moving a treating liquid supply nozzle to a soaping-machine style, and 
washing said treating liquid supply nozzle with a penetrant remover or inactive 
gas in a soaping-machine style. 

[Claim 9] It is a disposal method which supplies a treating solution to a substrate 
from a treating liquid supply nozzle, and performs predetermined processing to a 
processed object, At the same time it installs a treating liquid supply nozzle in a 
soaping-machine style and makes a tip part of said treating liquid supply nozzle 
breathe out a penetrant remover from a washing nozzle of a soaping-machine 
style, after predetermined processing is completed, Make a treating solution 
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breathe out from said treating liquid supply nozzle, and, subsequently 
regurgitation of a treating solution is stopped, Make only a penetrant remover 
breathe out from said washing nozzle, and the predetermined time stop of the 
regurgitation of this penetrant remover is carried out after that, A disposal 
method stopping regurgitation of this treating solution and making a tip part of 
said treating liquid supply nozzle breathe out inactive gas from said washing 
nozzle after making a treating solution breathe out from that account treating 
liquid supply nozzle of back to front. 

[Claim 10] The disposal method according to any one of claims 6 to 8 
characterized by making a treating solution breathe out from said treating liquid 
supply nozzle when washing said treating liquid supply nozzle. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a processing unit and a disposal 
method provided with the soaping-machine style which washes especially a 
treating liquid supply nozzle, for example in manufacturing processes, such as a 
semiconductor device and LCD, about the processing unit and disposal method 
which process processed objects, such as a semiconductor wafer and a glass 
substrate, using treating solutions, such as a developing solution. 
[0002] 

[Description of the Prior Art] For example, in the coating and development 
processing system for the photo lithography process in the manufacturing process 
of a semiconductor device, The resist application processing which forms a resist 
film on the surface of a semiconductor wafer (henceforth a "wafer"), and the 
development which develops the wafer concerned after performing exposing 
treatment to the wafer after a resist application are performed. 
[0003] In a development, after a predetermined circuit pattern is exposed by the 
resist film formed in the surface, post exposure baking treatment and the wafer 
by which the cooling process was carried out are carried in to a development unit, 
and a spin chuck is equipped with it. Subsequently, a developing solution is 
supplied from a developer supply nozzle, and it is applied so that it may become 
a thickness of 1 mm all over a wafer. Where a developing solution is applied, 
predetermined time stillness of the wafer is carried out, and a development 
advances by a free convection. Then, a wafer rotates by a spin chuck, a 
developing solution is shaken off, it ranks second, and the developing solution 
which a rinse is breathed out from a cleaning liquid supplying nozzle, and remains 
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on a wafer is flushed. Then, a spin chuck rotates at high speed, the developing 
solution and rinse which remain on a wafer are blown away, and a wafer is dried. 
Thereby, a series of developments are completed. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, if it is in the developer 
supply nozzle mentioned above, In order for there to be a possibility that 
carbonate by oxidation of a developing solution may be generated by the tip part 
of this nozzle and to control generation of this carbonate, A nozzle bus 
(soaping-machine style) is equipped with the tip part of a developer supply nozzle, 
inactive gas is blown off to the tip part of a nozzle, and with a straw-man 
dispensing mechanism, a developing solution is breathed out on the outside of the 
tip part of a developer supply nozzle, a twist is washed and made a developing 
solution, and the nozzle tip part is washed. 

[0005] When not carrying out long term use, at the time of the spec, out of 
process treatment, handicraft is washing the tip part of a developer supply nozzle, 
but. The washing work by this handicraft is complicated, and it also needs to be 
straw-man run after washing for changing a developer supply nozzle into an 
usable state. 

[0006] This invention was made in view of this situation, and is ****. The purpose 
is to provide the processing unit and disposal method which can aim at facilitating 
of washing, and frequency reduction of washing by setting up and carrying out 
washing timing in the optimal mode according to the kind and condition of use of 

[0007] 

[Means for Solving the Problem] A processor which according to the 1st viewpoint 
of this invention has a treating liquid supply nozzle, supplies a treating solution to 
a processed object from the treating liquid supply nozzle, and performs 
predetermined processing to a processed object in order to solve said technical 
problem, A soaping-machine style which has a washing nozzle, makes a tip part of 
said treating liquid supply nozzle breathe out a penetrant remover or inactive gas 
from the washing nozzle, and washes said treating liquid supply nozzle, When a 
moving mechanism to which said treating liquid supply nozzle is moved between 
said processor and a soaping-machine style, and a number or the number of lots 
of a processed processed object is calculated and processing is completed about a 
predetermined number or the number of predetermined lots, A processing unit 
possessing a control means which outputs instructions which output instructions 
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to which move said treating liquid supply nozzle to said moving mechanism, and 
said soaping-machine style is made to equip with the tip part, and make said 
treating liquid supply nozzle wash to said soaping-machine style is provided. 
[0008] A processor which according to the 2nd viewpoint of this invention has a 
treating liquid supply nozzle, supplies a treating solution to a processed object 
from the treating liquid supply nozzle, and performs predetermined processing to 
a processed object, A soaping-machine style which has a washing nozzle, makes 
a tip part of said treating liquid supply nozzle breathe out a penetrant remover or 
inactive gas from the washing nozzle, and washes said treating liquid supply 
nozzle, A moving mechanism to which said treating liquid supply nozzle is moved 
between said processor and a soaping-machine style, When a time interval until it 
supplies a treating solution to a following processed object is calculated and the 
time interval exceeds predetermined time after said treating liquid supply nozzle 
supplied a treating solution to a processed object of precedence, Processing 
equipment possessing a control means which outputs instructions which output 
instructions to which move said treating liquid supply nozzle to said moving 
mechanism, and said soaping-machine style is made to equip with the tip part, 
and make said treating liquid supply nozzle wash to said soaping-machine style is 
provided. 

[0009] A processor which according to the 3rd viewpoint of this invention has a 
treating liquid supply nozzle, supplies a treating solution to a processed object 
from the treating liquid supply nozzle, and performs predetermined processing to 
a processed object, A soaping-machine style which has a washing nozzle, makes 
a tip part of said treating liquid supply nozzle breathe out a penetrant remover or 
inactive gas from the washing nozzle, and washes said treating liquid supply 
nozzle, Calculate a moving mechanism to which said treating liquid supply nozzle 
is moved between said processor and a soaping-machine style, and a number or 
the number of lots of a processed processed object, and. A time interval until it 
supplies a treating solution to a following processed object after said treating 
liquid supply nozzle supplies a treating solution to a processed object of 
precedence is calculated, . [ whether processing is completed about a substrate of 
a specified number or the number of predetermined lots, and ] Or when said time 
interval exceeds predetermined time, instructions to which move said treating 
liquid supply nozzle to said moving mechanism and which said soaping-machine 
style is made to equip with the tip part are outputted, And a processing unit 
possessing a control means which outputs instructions which make said treating 
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liquid supply nozzle wash to said soaping-machine style is provided. 
[0010] A processor which according to the 4th viewpoint of this invention has a 
treating liquid supply nozzle, supplies a treating solution to a processed object 
from the treating liquid supply nozzle, and performs predetermined processing to 
a processed object, A soaping-machine style which has a washing nozzle, makes 
a tip part of said treating liquid supply nozzle breathe out a penetrant remover or 
inactive gas from the washing nozzle, and washes said treating liquid supply 
nozzle, A moving mechanism to which said treating liquid supply nozzle is moved 
between said processor and a soaping-machine style, after predetermined 
processing was completed, when a treating liquid supply nozzle reaches a 
soaping-machine style, At the same time it makes a tip part of said treating liquid 
supply nozzle breathe out a penetrant remover from said washing nozzle, Make a 
treating solution breathe out from said treating liquid supply nozzle, and, 
subsequently regurgitation of a treating solution is stopped, Make only a 
penetrant remover breathe out from said washing nozzle, and the predetermined 
time stop of the regurgitation of this penetrant remover is carried out after that, 
After making a treating solution breathe out from that account treating liquid 
supply nozzle of back to front, regurgitation of this treating solution is stopped, A 
processing unit possessing a control means which controls a soaping-machine 
style and a treating liquid supply nozzle to make a tip part of said treating liquid 
supply nozzle breathe out inactive gas from said washing nozzle is provided. 
[0011] According to the 5th viewpoint of this invention, a treating solution is 
supplied to a processed object from a treating liquid supply nozzle, When a 
number or the number of lots of a processed object which is a disposal method 
which performs predetermined processing to a processed object, and was 
processed reaches a predetermined number or the number of predetermined lots, 
A treating liquid supply nozzle is moved to a soaping-machine style, and a 
disposal method washing said treating liquid supply nozzle with a penetrant 
remover or inactive gas in a soaping-machine style is provided. 
[0012] According to the 6th viewpoint of this invention, a treating solution is 
supplied to a processed object from a treating liquid supply nozzle, When a time 
interval until it supplies a treating solution to a following processed object exceeds 
predetermined time after it is a disposal method which performs predetermined 
processing to a processed object and said treating liquid supply nozzle supplied a 
treating solution to a processed object of precedence, A treating liquid supply 
nozzle is moved to a soaping-machine style, and a disposal method washing said 
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treating liquid supply nozzle with a penetrant remover or inactive gas in a 
soaping-rnachine style is provided. 

[0013] According to the 7th viewpoint of this invention, a treating solution is 
supplied to a substrate from a treating liquid supply nozzle, . [ whether a number 
or the number of lots of a processed object which is a disposal method which 
performs predetermined processing to a processed object, and was processed 
reaches a specified number or the number of predetermined lots, and ] Or when 
a time interval until it supplies a treating solution to a following processed object 
exceeds predetermined time after said treating liquid supply nozzle supplied a 
treating solution to a processed object of precedence, A treating liquid supply 
nozzle is moved to a soaping-rnachine style, and a disposal method washing said 
treating liquid supply nozzle with a penetrant remover or inactive gas in a 
soaping-rnachine style is provided. 

[0014] According to the 8th viewpoint of this invention, a treating solution is 
supplied to a substrate from a treating liquid supply nozzle, After being a disposal 
method which performs predetermined processing to a processed object and 
completing predetermined processing, At the same time it installs a treating liquid 
supply nozzle in a soaping-rnachine style and makes a tip part of said treating 
liquid supply nozzle breathe out a penetrant remover from a washing nozzle of a 
soaping-rnachine style, Make a treating solution breathe out from said treating 
liquid supply nozzle, and, subsequently regurgitation of a treating solution is 
stopped, Make only a penetrant remover breathe out from said washing nozzle, 
and the predetermined time stop of the regurgitation of this penetrant remover is 
carried out after that, After making a treating solution breathe out from that 
account treating liquid supply nozzle of back to front, a disposal method stopping 
regurgitation of this treating solution and making a tip part of said treating liquid 
supply nozzle breathe out inactive gas from said washing nozzle is provided. 
[0015] When processing is completed about a processed object of a specified 
number or the number of predetermined lots according to this invention, Move a 
treating liquid supply nozzle according to a moving mechanism, and a 
soaping-rnachine style is equipped with the tip part, . [ which washes a treating 
liquid supply nozzle by a soaping-rnachine style ] [ whether it is made like (wafer 
mode or lot mode) and ] When a time interval until it supplies a treating solution 
to a following processed object exceeds predetermined time after a treating 
solution liquid supply nozzle supplied a treating solution to a processed object of 
precedence, Move a developer supply nozzle according to a moving mechanism, 
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and a soaping-machine style is equipped with the tip part, a soaping-machine 
style washes a developer supply nozzle — it being made like (limit timer mode), or 
with an end of processing about a processed object of a specified number or the 
number of predetermined lots. When either of a time interval until it applies a 
following processed object developing solution exceeding predetermined time 
occurs after a treating liquid supply nozzle supplied a treating solution to a 
processed object of precedence, a treating liquid supply nozzle is moved 
according to a moving mechanism, a soaping-machine style is equipped with the 
tip part, and a soaping-machine style washes a treating liquid supply nozzle — it 
is made like (wafer limit timer mode or lot limit timer mode). With the above lot 
modes, wafer mode, wafer limit timer mode, lot limit timer mode, or limit timer 
mode. Manual washing work can become unnecessary, straw-man running for 
changing a treating liquid supply nozzle into an usable state also after washing 
can also be made unnecessary, and facilitating of washing and frequency 
reduction of washing can be aimed at. If the optimal mode is chosen among these 
modes according to a kind and an operating condition of these treating solutions, 
facilitating of much more washing and frequency reduction of washing can be 
aimed at. 

[0016] After predetermined processing was completed according to this invention, 
when a treating liquid supply nozzle reaches a soaping-machine style, At the 
same time it makes a tip part of said treating liquid supply nozzle breathe out a 
penetrant remover from said washing nozzle, Make a treating solution breathe out 
from said treating liquid supply nozzle, and, subsequently regurgitation of a 
treating solution is stopped, Make only a penetrant remover breathe out from said 
washing nozzle, and the predetermined time stop of the regurgitation of this 
penetrant remover is carried out after that, By washing a treating liquid supply 
nozzle in a procedure of stopping regurgitation of this treating solution and 
making a tip part of said treating liquid supply nozzle breathe out inactive gas 
from said washing nozzle, after making a treating solution breathe out from that 
account treating liquid supply nozzle of back to front, A treating liquid supply 
nozzle can be washed very efficiently. 
[0017] 

[Embodiment of the Invention] Hereafter, with reference to an accompanying 
drawing, an embodiment of the invention is described in detail. Drawing 1 is the 
perspective view into which the processing equipment which is the target of this 
invention was built and in which showing the coating and development processing 
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system of a semiconductor wafer. 

[0018] This coating and development processing system is provided with the 
following. 

The cassette station 1 in which the cassette C which accommodates two or more 
semiconductor wafer W is laid. 

The treating part 2 provided with two or more handling units for performing a 
series of processings which include a resist application and development in a 
semiconductor wafer. 

The conveyer style 3 for conveying a semiconductor wafer between the cassette C 
on the cassette station 1, and the treating part 2. 

And in the cassette station 1, carrying in of the cassette C to a system and taking 
out of the cassette C from a system are performed. In the carrying path 12 top in 
which the conveyer style 3 was formed along the arrangement direction of a 
cassette, it has the movable transportation arm 11 and conveyance of 
semiconductor wafer W is performed by this transportation arm 11 between the 
cassette C and the treating part 2. 

[0019] The treating part 2 is divided into the pre-stage 2a and post-stage 2b, it 
has the passages 15 and 16 in the center, respectively, and each handling unit is 
allocated in the both sides of these passages. And the relay part 17 is formed 
among these. 

[0020] The pre-stage 2a is provided with the movable main arm 18 along the 
passage 15, and to the one side of the passage 15. The two resist application units 
25 are arranged for the brush washing unit 21, the washing unit 22, the adhesion 
process unit 23, and the refrigeration unit 24 at the other side. On the other hand, 
post-stage 2b is provided with the movable main arm 19 along the passage 16, 
and the two development units 29 are arranged for the heat system unit group 28 
which becomes from two or more heating units 26 and refrigeration units 27 at 
the one side of the passage 19 at the other side. Three groups which come to 
laminate four steps of units are located in a line along the passage 19, upper 2 
step is the heating unit 26, and the lower berth of the heat system unit group 28 
is the refrigeration unit 27. The heating unit 26 performs prebaking for 
stabilization of resist, post exposure bake after exposure, and postbake 
processing after development. The interface part 30 for delivering semiconductor 
wafer W between exposure devices (not shown) is formed in the back end of 
post-stage 2b. 

[0021] The above-mentioned main arm 18 has carrying in and taking out of the 
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wafer W to each handling unit of the pre-stage 2a, and the function to deliver the 
wafer W between the relay parts 17 further while delivering semiconductor wafer 
W between the arms 11 of the conveyer style 3. The main arm 19 has carrying in 
and taking out of the wafer W to each handling unit of post-stage 2b, and the 
function to deliver the wafer W between the interface parts 30 further while 
delivering semiconductor wafer W between the relay parts 17. 
[0022] Thus, by collecting each handling unit and unifying, space-saving-izing 
and the increase in efficiency of processing can be attained. And the treating part 
2 whole containing these handling units is arranged in the casing (not shown). 
[0023] In the coating and development processing system constituted in this way, 
Semiconductor wafer W in the cassette C is conveyed by the treating part 2, and 
washing processing is first carried out with the washing unit 21 and the washing 
unit 22, In order to improve the fixability of resist, hydrophobing processing is 
carried out with the adhesion process unit 23, and resist is applied in the resist 
application unit 25 after cooling with the refrigeration unit 24. Then, after 
prebaking processing of the semiconductor wafer W is carried out by one of the 
heating units 26 and cooled with the refrigeration unit 27, it is conveyed by the 
exposure device via the interface part 30, and a predetermined pattern is exposed 
there. And it is again carried in via the interface part 30, and post exposure baking 
treatment is performed by one of the heating units 26. Then, the development of 
the semiconductor wafer W cooled with the refrigeration unit 27 is carried out in 
the development unit 29, and a predetermined circuit pattern is formed. Postbake 
processing is performed by one of the heating units 26, and semiconductor wafer 
W by which the development was carried out is accommodated in the 
predetermined cassette on the cassette station 1 by the main arms 19 and 18 and 
the conveyer style 3. 

[0024] Next, the development unit 29 in this embodiment is explained. Drawing 2 
and drawing 3 are the outline sectional views and outline top views showing the 
entire configuration of the development unit 29. 

[0025] As shown in drawing 2, annular cup CP is arranged in the center section of 
this development unit 29, and the spin chuck 31 is arranged inside cup CP. The 
spin chuck 31 is rotated with the drive motor 32, where fixed holding of the wafer 
W is carried out by vacuum absorption. The drive motor 32 is combined with the 
rise-and-fall driving means 35 and the guiding ascent and descent means 36 
which consist of air cylinders via the flange member 34 of the cap shape which is 
arranged at the opening of the unit bottom plate 33 so that rise and fall movement 
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is possible, for example, consists of aluminum. The tubed cooling jacket 37 which 
consists of SUS is attached to the side of the drive motor 32, and the flange 
member 34 is attached so that the Johan part of this cooling jacket 37 may be 
covered. 

[0026] At the time of developing solution spreading, the lower end of the flange 
member 34 is stuck to the unit bottom plate 33 near the periphery of the opening 
of the unit bottom plate 33, and, thereby, the inside of a unit is sealed. When 
delivery of the wafer W is performed between the spin chuck 31 and the main 
wafer conveyer style 19, the lower end of the flange member 34 floats from the 
unit bottom plate 33 because the rise-and-fall driving means 35 raises the drive 
motor 32 thru/or the spin chuck 31 upwards. 

[0027] The developer supply nozzle 41 for supplying a developing solution to the 
surface of the wafer W is connected to the developing solution feed zone which is 
not illustrated via the developing solution feed pipe 42. This developer supply 
nozzle 41 is attached to the tip part of the nozzle scan arm 43 removable via the 
nozzle supporter 44. This scan arm 43 is attached on the guide rail 45 constructed 
by one way (the direction of Y) on the unit bottom plate 33 at the upper bed part 
of the vertical support member 46 in which horizontal migration is possible, and 
moves in the direction of Y with Y direction drive which is not illustrated at the 
vertical support member 46 and one. 

[0028] As shown in drawing 3, the developer supply nozzle 41 is extended by 
linear shape in the diameter direction of the wafer W, and sprays a developing 
solution on band-like. Thereby, in the case of spreading of a developing solution, 
while a developing solution is sprayed by band-like from the developer supply 
nozzle 41, when the wafer W rotates one time, for example, a developing solution 
is applied all over wafer W. This developer supply nozzle 41 is like [ two or more 
nozzles may be arranged in parallel, and ] a slit nozzle. The developer supply 
nozzle 41 may not be limited to these, and may belong to other types. 
[0029] The rinse nozzle 47 for carrying out the regurgitation of the penetrant 
remover is formed, and this rinse nozzle 47 is attached at the tip of the nozzle 
scan arm 48 in which the guide rail 45 top was able to be established enabling free 
movement in the direction of Y. Thereby, it moves onto the wafer W after the end 
of the development by a developing solution, and the regurgitation of the 
penetrant remover is carried out to the wafer W. 

[0030] The resist liquid of a nozzle tip solidifies or deteriorates by the delivery of 
this nozzle 41 being inserted in the loading slot 49a of a developing solution 
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atmosphere room, and the developer supply nozzle 41 being exposed to 
developing solution atmosphere in the nozzle standby part 49. Two or more resist 
nozzles 41 are formed, for example, those nozzles are properly used according to 
the kind of developing solution. 

[0031] Next, operation of the development in the development unit 29 is 
explained. A predetermined pattern is exposed, post exposure baking treatment 
and the wafer W by which the cooling process was carried out are conveyed by the 
main wafer conveyer style 19 to right above cup CP, and vacuum absorption is 
carried out to the spin chuck 31 which went up by the rise-and-fall driving means 
35. 

[0032] Subsequently, while the developer supply nozzle 41 moves above the 
wafer W and a developing solution is sprayed by band-like from this developer 
supply nozzle 41, when the wafer W rotates one time, for example, it is applied so 
that a developing solution may become a thickness of 1 mm all over wafer W. 
[0033] Then, the wafer W rotates comparatively by the spin chuck 31 at a low 
speed, and the development of the developing solution is agitated and carried out. 
An end of a development will move the developer supply nozzle 41 to a retreating 
position. 

[0034] Subsequently, the wafer W rotates by the spin chuck 31, and a developing 
solution is shaken off. Then, the rinse nozzle 47 is moved above the wafer W, and 
the developing solution which a penetrant remover is breathed out from the rinse 
nozzle 47, and remains on the wafer W is flushed. Subsequently, the spin chuck 
31 rotates at high speed, the developing solution and penetrant remover which 
remain on the wafer W are blown away, and the wafer W is dried. Thereby, a series 
of developments are completed. 

[0035]Next, with reference to drawing 4 thru/or drawing 8, the soaping-machine 
style with which the development unit 29 mentioned above was equipped is 
explained, (a) of drawing 4 is the top view of a soaping-machine style with which 
the development unit concerning this embodiment was equipped, and (b) of 
drawing 4, Are drawing of longitudinal section of the soaping-machine style, and 
(c) of drawing 4, Are an expansion cross-sectional view of the soaping-machine 
style, and drawing 5 is a supply circuit figure for supplying a penetrant remover 
etc. to the soaping-machine style shown in drawing 4, and (a) of drawing 6, (b), 
and (c), Respectively it is a time chart in lot mode, wafer mode, and limit timer 
mode, drawing 7 is a flow chart for performing washing motion by the 
soaping-machine style shown in drawing 4, and drawing 8 is a time chart of the 
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washing motion by the soaping-machine style shown in drawing 4. 
[0036] As the soaping-machine style (nozzle bus) 50 is formed in the nozzle 
standby part 49 of the development unit 29 and it is shown in drawing 4, in this 
soaping-machine style 50. In the main part 51, the bus room 52 where it is 
equipped with the tip part 41a of the developer supply nozzle 41 mentioned above 
is formed, the drain grooves 53 are formed in the bottom of this bus room 52, and 
these drain grooves 53 are connected to the drain pipe 54. The soaping-machine 
style (nozzle bus) 50 may be adjoined and formed in the nozzle standby part 49. 
[0037] It is formed in the side attachment wall of the upper part of the bus room 
52 by the feed pipe 55 of the couple for supplying a penetrant remover (pure 
water) and inactive gas, and inside the feed pipe 55 of these couples, Many 
washing nozzles 56 for carrying out the regurgitation of a penetrant remover 
(pure water) and the inactive gas to the tip part 41a of the developer supply 
nozzle 41 are formed. 

[0038] Since the soaping-machine style (nozzle bus) 50 is constituted in this way, 
if the bus room 52 is equipped with the tip part 41a of the developer supply nozzle 
41, A penetrant remover (pure water) or inactive gas is supplied via the feed pipe 
55 of a couple, and is breathed out by the tip part 41a of the developer supply 
nozzle 41 from the washing nozzle 56. From the tip part 41a of the developer 
supply nozzle 41 itself, a developing solution is breathed out and it washes. The 
penetrant remover (pure water) or developing solution after these washing is 
discharged with the drain pipe 54 via the drain grooves 53. 

[0039] Next, the supply circuit which supplies a developing solution, a penetrant 
remover (pure water), and inactive gas to the developer supply nozzle 41 and the 
soaping-machine style 50 is explained. As shown in drawing 5, the three 
electromagnetic control valves 61, 62, and 63 controlled by the development unit 
controller 60 are formed, and to these electromagnetic control valves 61, 62, and 
63. The compressed air line 64 for supplying compressed air is connected to each 
electromagnetic control valves 61, 62, and 63, and the exhaust pipe 65 for 
opening each electromagnetic control valves 61, 62, and 63 to the atmosphere is 
connected. 

[0040] The developing solution feed pipe 42 shown in drawing 2 is connected, and 
the compressed air drive change-over valve 66 switched by the compressed air 
from the electromagnetic control valve 61 is infixed in the developer supply nozzle 
41 while being this developing solution feed pipe 42. 

[0041] The feed pipe 55 mentioned above was connected to the soaping-machine 
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style 50, and this feed pipe 55 has branched to the penetrant remover (pure 
water) feed pipe 55a and the inactive gas (N 2 ) feed pipe 55b. The compressed air 
drive change-over valve 68 switched in the middle of by the regulator 67 and the 
compressed air from the electromagnetic control valve 62 and the check valve 69 
are infixed. [ this penetrant remover (pure water) feed pipe 55a ] The compressed 
air drive change-over valve 72 switched in the middle of by the compressed air 
from the regulator 70, the filter 71, and the electromagnetic control valve 63 and 
the check valve 73 are infixed. [ the inactive gas (N 2 ) feed pipe 55b ] 
[0042] When the firm gas of the compressed air is carried out to the compressed 
air line 64 and a developing solution is breathed out in the supply circuit 
constituted in this way, It is switched by the electromagnetic control valve 61 with 
the control signal from the development unit controller 60, and by this, 
Compressed air is sent to the compressed air drive change-over valve 66 from the 
electromagnetic control valve 61, it is switched so that this compressed air drive 
change-over valve 66 may supply a developing solution, and a developing 
solution is breathed out from the developer supply nozzle 41. 
[0043] When a penetrant remover (pure water) is breathed out, similarly, it is 
switched by the electromagnetic control valve 62 with the control signal from the 
development unit controller 60, and by this, Compressed air is sent to the 
compressed air drive change-over valve 68 from the electromagnetic control 
valve 62, it is switched so that this compressed air drive change-over valve 68 
may supply a penetrant remover (pure water), and a penetrant remover (pure 
water) is breathed out towards the tip part 41a of the developer supply nozzle 41 
from the washing nozzle 56. 

[0044] When inactive gas (N 2 ) is breathed out, similarly, it is switched by the 
electromagnetic control valve 63 with the control signal from the development 
unit controller 60, and by this, Compressed air is sent to the compressed air drive 
change-over valve 72 from the electromagnetic control valve 63, it is switched so 
that this compressed air drive change-over valve 72 may supply inactive gas (N 2 ), 
and inactive gas (N 2 ) is breathed out towards the tip part 41a of the developer 
supply nozzle 41 from the washing nozzle 56. 

[0045] The development unit controller 60 performs all the control with which a 
development is related, such as movement of the developer supply nozzle 41 by 
Y direction drive besides supply of a penetrant remover and inactive gas, and the 
developing solution regurgitation of the developer supply nozzle 41. 
[0046] Next, the washing start mode of the washing motion by the 
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soaping-machine style 50 is explained. As shown in drawing 6, lot mode, wafer 
mode, and limit timer mode are set up as washing start mode in which the timing 
which starts the washing motion by the soaping-machine style 50 is specified. 
[0047] As shown in (a) of drawing 6, in lot mode, two or more wafers W (for 
example, the 25 wafers W) are set up as one lot, and by the development unit 
controller 60 after the end of the last washing motion. The count of the number of 
these lots is started, and washing motion will be started, if a development is 
completed about the predetermined number of rods (the number of n lots) and 
this predetermined number of rods (the number of n lots) counts. 
[0048] As shown in (b) of drawing 6, in wafer mode by the development unit 
controller 60 after the end of the last washing motion. The count of the number of 
sheets of the wafer W is started, and washing motion will be started, if a 
development is completed about the wafer W of a specified number (n sheet 
number) and the wafer W of this specified number (n sheet number) counts. 
[0049] In limit timer mode, as shown in (c) of drawing 6, A time interval (standby 
time) until it applies a developing solution to a following substrate by the 
development unit controller 60 after the developer supply nozzle 41 applies a 
developing solution to the wafer W of precedence counts, Washing motion will be 
started if this time interval (standby time) exceeds predetermined time. 
[0050] If the predetermined number of rods (the number of n lots) counts or a 
time interval (standby time) exceeds predetermined time combining lot mode and 
limit timer mode, it may be constituted so that washing motion may be started 
(lot limit timer mode). If the wafer W of a specified number (n sheet number) 
counts or a time interval (standby time) exceeds predetermined time combining 
wafer mode and limit timer mode, it may be constituted so that washing motion 
may be started (wafer limit timer mode). 

[0051] Next, the flow of the washing motion in lot mode or wafer mode is 
explained. As shown in drawing 7, in Step 100, it is chosen whether washing start 
mode is lot mode or it is in wafer mode. 

[0052] When lot mode is chosen, in Step 101, the predetermined number of lots 
until it starts next washing motion from the last washing motion is set up. And in 
Step 102, it is judged whether a switch for a manual to perform washing motion 
is ON, and when it is ON, washing motion is started in Step 104 mentioned later. 
In Step 103, when the number of lots by which the development is carried out 
counts and reaches the set-up predetermined number of lots, washing motion is 
started in Step 104. At this time, the alarm operates in the meaning which warns 
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of it being under washing. In Step 105, it is judged whether the switch for 
suspending washing motion with a manual is ON, and when it is ON, washing 
motion is suspended in Step 108 mentioned later. In Step 106, it is judged 
whether the situation which emits warning has occurred, and when it is YES, 
washing motion is suspended in Step 108 mentioned later. In Step 107, it is 
judged whether predetermined washing motion was performed and washing 
motion was completed, and when it is YES, washing motion is suspended in Step 
108 mentioned later. In Step 108, washing motion is suspended in response to the 
directions from the above-mentioned steps 105-107. Under the present 
circumstances, the operation of the alarm for warning of it being under washing is 
also suspended. 

[0053] On the other hand, in Step 100, when wafer mode is chosen, in Step 201, 
the number of sheets of the predetermined wafer W until it starts next washing 
motion from the last washing motion is set up. In Step 202, it is judged whether 
a switch for a manual to perform washing motion is ON, and when it is ON, 
washing motion is started in Step 204 mentioned later. In Step 203, when the 
number of sheets of the wafer W by which the development is carried out counts 
and reaches the set-up predetermined wafer number of sheets, washing motion is 
started in Step 204. At this time, the alarm operates in the meaning which warns 
of it being under washing. In Step 205, it is judged whether the switch for 
suspending washing motion with a manual is ON, and when it is ON, washing 
motion is suspended in Step 208 mentioned later. In Step 206, it is judged 
whether the situation which emits warning has occurred, and when it is YES, 
washing motion is suspended in Step 208 mentioned later. In Step 207, it is 
judged whether predetermined washing motion was performed and washing 
motion was completed, and when it is YES, washing motion is suspended in Step 
208 mentioned later. In Step 208, washing motion is suspended in response to the 
directions from the above-mentioned steps 205-207. Under the present 
circumstances, the operation of the alarm for warning of it being under washing is 
also suspended. 

[0054] Next, the pattern of washing motion is explained. Based on the 
instructions from the development controller 60, washing is performed by the 5th 
process from the 1st process, as shown in drawing 8. 

[0055] In the 1st process, a penetrant remover (pure water) is breathed out 
towards the tip part 41a of the developer supply nozzle 41 from the washing 
nozzle 56 at the same time a developing solution is breathed out from developer 
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supply nozzle 41 self, when starting washing of the developer supply nozzle 41. In 
the 2nd process, after a developing solution and a penetrant remover are 
simultaneously breathed out in the 1st process, the regurgitation of this 
developing solution is stopped and only a penetrant remover (pure water) is 
breathed out towards the tip part 41a of the developer supply nozzle 41 from the 
washing nozzle 56. In the 3rd process, after only a penetrant remover is breathed 
out in the 2nd process, the predetermined time standby of the regurgitation of 
this penetrant remover is stopped and carried out. In the 4th process, after 
predetermined time standby is carried out in the 3rd process, only a developing 
solution is breathed out from developer supply nozzle 41 self. In the 5th process, 
after a developing solution is breathed out in the 4th process, the regurgitation of 
this developing solution is stopped and inactive gas (N 2 ) is breathed out. 
[0056] With the above 1st thru/or washing patterns of the 5th process, by 
washing the developer supply nozzle 41, the developer supply nozzle 41 can be 
washed very efficiently, and generation of carbonate, etc. can be controlled very 
small. 

[0057] This invention can change variously, without being limited to the 
above-mentioned embodiment. For example, although the above-mentioned 
embodiment showed the case where this invention was applied to spreading of a 
developing solution, it may be other treating solutions, such as not only a 
developing solution but resist liquid, and may be processing of not only spreading 
but others [ processing ]. Although the semiconductor wafer was used as a 
processed object, not only this but the glass substrates for LCD, etc. may be other 
things, for example. 
[0058] 

[Effect of the Invention] As explained above, when processing is completed about 
the processed object of a specified number or the number of predetermined lots 
according to this invention, Move a treating liquid supply nozzle according to a 
moving mechanism, and a soaping-machine style is equipped with the tip part, . 
[ which washes a treating liquid supply nozzle by a soaping-machine style ] 
[ whether it is made like (wafer mode or lot mode) and ] When a time interval until 
it supplies a treating solution to a following processed object exceeds 
predetermined time after the treating solution liquid supply nozzle supplied the 
treating solution to the processed object of precedence, Move a developer supply 
nozzle according to a moving mechanism, and a soaping-machine style is 
equipped with the tip part, a soaping-machine style washes a developer supply 
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nozzle — it being made like (limit timer mode), or with the end of the processing 
about the processed object of a specified number or the number of predetermined 
lots. When either of a time interval until it applies a following processed object 
developing solution exceeding predetermined time occurs after the treating liquid 
supply nozzle supplied the treating solution to the processed object of precedence, 
Move a treating liquid supply nozzle according to a moving mechanism, equip a 
soaping-machine style with the tip part, and the manual washing work which 
washes a treating liquid supply nozzle by a soaping-machine style since it is made 
like (wafer limit timer mode or lot limit timer mode) becomes unnecessary, and 
also after washing, Straw-man running for changing a treating liquid supply 
nozzle into an usable state can also be made unnecessary, and facilitating of 
washing and frequency reduction of washing can be aimed at. If the optimal mode 
is chosen among these modes according to the kind and operating condition of 
these treating solutions, facilitating of much more washing and frequency 
reduction of washing can be aimed at. 

[0059] After predetermined processing was completed according to this invention, 
when a treating liquid supply nozzle reaches a soaping-machine style, At the 
same time it makes the tip part of said treating liquid supply nozzle breathe out a 
penetrant remover from said washing nozzle, Make a treating solution breathe out 
from said treating liquid supply nozzle, and, subsequently the regurgitation of a 
treating solution is stopped, Make only a penetrant remover breathe out from said 
washing nozzle, and the predetermined time stop of the regurgitation of this 
penetrant remover is carried out after that, By washing a treating liquid supply 
nozzle in the procedure of stopping the regurgitation of this treating solution and 
making the tip part of said treating liquid supply nozzle breathe out inactive gas 
from said washing nozzle, after making a treating solution breathe out from that 
account treating liquid supply nozzle of back to front, A treating liquid supply 
nozzle can be washed very efficiently. It can wash and generation of carbonate, 
etc. can be controlled very small. 
[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing the coating and development 
processing system of a semiconductor wafer with which the development unit 
concerning one embodiment of the processing unit of this invention was 
incorporated. 

[Drawing 2] The outline sectional view showing the entire configuration of a 
development unit. 
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[Drawing 3] The outline top view showing the entire configuration of a 
development unit. 

[Drawing 4] It is a figure showing the soaping-machine style with which the 
development unit concerning this embodiment was equipped, and, as for a top 
view and (b), in (a), drawing of longitudinal section and (c) are expansion 
cross-sectional views. 

[Drawing 5] The figure showing the supply circuit for supplying a penetrant 
remover etc. to the soaping-machine style shown in drawing 4. 
[Drawing 6] It is a time chart of the washing mode of a wafer, and, as for (a) lot 
mode and (b), wafer mode and (c) are limit timer modes. 

[Drawing 7] The flow chart for performing washing motion by the 
soaping-machine style shown in drawing 4. 

[Drawing 8] The time chart of the washing motion by the soaping-machine style 

shown in drawing 4. 

[Description of Notations] 

29; development unit 

41; developer supply nozzle 

41a; the tip part of a developer supply nozzle 

43; nozzle scan arm (moving mechanism) 

49; nozzle standby part 

50; soaping-machine style (nozzle bus) 

52; bus room 

55; a penetrant remover (pure water) or the feed pipe of inactive gas (N 2 ) 

56; washing nozzle 

60; development unit controller 

61-63; electromagnetic control valve 

66, 68, 72; compressed air drive change-over valve 

W; semiconductor wafer 
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it-* fif^^2 a ^feS^-^y h{C*fi"5 9^>W^ 

#A-j$W, *6^tt*|(i#l7io!)IB-Tf^^W<OSt 
tf«L£fr SSIfB** l/r^* 0 *fc, M^7^1 

5 fc <t h «SSB 2 b (D&fam^- y h 
[0022] dtf5J:5(-#*Q««5/ b*Mffil,X-W 

[0023] ^©J:5«-****tS** . aiftftaa^^ 
so T-i^&V^-m, ^7ir^/ hCrtcD^ft^m/NW^, 
13i2i:K$^ iJIcj^rL-y h 2 ljsiW** 

^.^5/ h 2 2(C J: ^ffij^S^t^ Uv^^hco^tt^r 
Kfc-v^a ^^S^-^^y b 2 3 (^Ti^/K 

^tos^^ »a^yh2 4-cftss> u^nftffi 

40 -X»3 0HltiA^tl, SP^aa^.^^ h 2 6(0 
^cofg, h 2 7t*ft*PSixfc#*ft:i>3i^W 

MtSti, *4 V7-A 1 9, 18^J:(;iSii3(a 
oT^irty h^x— > 1 -k<Df%fe<DjJ± y McjRS 

[0 0 2 4] *{^, ^iiiC^i^^l^-^^ 

bo f2 9(iov^Plt5o H2feJ:tJ t H3ri:, S-fifeftta 



ftm* 1 1-329955 



9 

[o 0 2 5] D3 2(^-t-J:5l-, 
CP<Dftmin£xt 0 >^^y? 3 1 ^|E«$ttTV^5 0 

vya»e>**»iiMB»*»3 5*5j:u«#i»^>r k^»3 

±¥*BSr«5 .fc 5 ^StOf+ttfett-CV^Sc 

[0 0 2 6] ItiiW, 7 7^^34^ 
XtVf-Y?/:? 3 1 fc*!>J./N*aj«Hll 9 t^WC* 

3 2*v^u^tr^^T5/^ 3 l «r±;fr— #*> 

[0027] ->Ji/NW<o*ffi^»**Sr«»-r«fcft^ 

1 ii;X;^^tV7-A4 3^5teSSfU-/ 
5„ :W^r^7-A4 3ll, rL-y hJ&^3 3 cD_h 

#ft (Y;frfRj) £*tfRS*ifc;*f>f K 5 ±-e 

* 5 P»»^rn**ii[*«rtB»4 6^±*«^»o#*t& 

8M*4 6 fc— '*^Y*lRHc»»-r5J: 5 C4oTV^ 0 
[0 0 2 8] lU 3 (ctf-T J: 5 Sffeftftl&y X>4 1 
i>^NW^a*iftlJ:it«ttlw3iitf**tTi8D, aft 

' XVv 4 l Ht, ffilfccD / X/i/dSffiM £ ftfc 

[0029] jjfcj^iRSrettb-rsfefe^y x 

/V4 7^i9:it?)ix, rcoy yx; X/^4 7fi, Xf-f 
-/V4 SiSrY^iRH^Waft^KttfeixfcyX/^* 



70 

[0030] s&k, Mi«yx/V4iit yx/v 

& y X/wa*« v ^ & tt 5 <t 5 i - * o T v ^ o 
[0 0 3 1 ] #Ct^ S«*QfS^=y h2 9l:j3tt5a« 

io h^i^^/^— ^—ff&m&xtfftiMi&mz fritz*? 

[0 0 3 2] fc\,^X\ M«»yX;Hy^xAW 
<D_kj?\z.%m\^. C^S»aM;X;V4 1 ^fcaift* 

[00 3 3] ^(Ot, ^W^tVft^3 1i: 

[0 0 3 4] ftV^\ ^x^XtVf-Y^^3 1i: 

;X/i/4 7^t^^/NW(7)±^^i(i^^, y z/x/x/v 

30 — jt CO Sl&^S »T "t* 5 a 

[0 0 3 5] fct^ !2 4/«CV^Uig8Sr#flgL-Cs ±i£b 

isiw-rso m 4 co ( a ) n y **js<oj»KHc«saift«f 

co (b) ra«c»««^»»fffiH-e*>9, 0 4 CO 
(c) tt, ra?fe^ai«©tt**»rBH"^*>f9, H5tt, 

IHKiaT?S>«5 . (a) , (b) , (c) f±, 

■Ptt, ny^-K, !)x/n^- h\ *5j:tJ«y^yh^ 
40 ^-e— ^e— KcO^-T A^-Y— h-Cfc^^ S7H N ®4(C 

-ht»*>D, H8li, H4lc*bfca5*«M)ltrJ:S*J#' 

[0 0 3 6] (yxvw^) 5 0fi, 

h 2 9 CD/ X/V#«g|54 9rt^Ktt^ttT*5^ , 
I14(:^«^:, rco^««5 om *#5 1rt 
iC, ±ifiLfca«**j|l&yX/l/4 lc03t*^4 1 a^3S 

t^Ji, KU^i»5 3tmi&£tly ;©K^i5 3tt, 
so Kv>'« : 5 4^SNKSn-CV^o 



(7) 
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;l>s<x) Son, yX/M*«aiJ4 9^»«UTR*t6>*l 
[0 0 3 7] /<*^5 2C0±gPcDffi^(^^ > jfefrjfc (#fi 

X/U 4 l<&3fc«J»U 1 a(^» («*) *5 
«tr5^Stt^^S:i!tmi-5fcft^^Oj!fei^yX^5 6 

[0 0 3 8] aM« (;X/WU) 5 0n,Z<D£o 

S5fe^/X/W5 6^?)S»«ft»/^4 1^5fe«895 4 1 
a icntttiZti* Zoloft iX^Z a 
X/W4 1 £>5fc»au 1 a a#^^ta««Srn±abTi5fc 

4tii0#ta*ix5o 

[0 0 3 9] UclC, MW/XVMlioj:(;»i 

m<Dmmmm#6 1, 62, 6 3^t^t^^ ^ 

tl^WJf-;Hl, 6 2, 6 3(^fi, #««tWJ»#6 

1, 62, 6 a^ffiJB^ftSrWil&i-Sfcfe^iEft^ff 

6 4^SJR$^"CV^t#^ N *«flS»jai#6 1, 6 

2, 6 3*>:atcH»r5^*^#**6 SdSfflKSH 

[0040] 3t«*KW*&y X;v4 1 [cn, m 2 ti^L/c 
4 2 s *t> - <amffe«Eftt*&<ff 420 

[0 0 4 1 ] »ii5 0(I(i, ±SfiUfc«IMP5 5 36« 
mtZtl, :(0«ftf5 5tt, ft*« («*) Mf5 

5 a ^fS-fttf;* (N 2 ) {fet&tfS 5 b fc|C»tt*JX 

-o^ 0 ^(o\mm (*wo wtssa^w 

#6 9j&s^«.*;h,Tv^ 0 ^Fffitt^^ (n 2 ) w 
71, mwj^#6 3^ib^ffi#g^^j: vwK>m?Lb 

[0042] co<J:5{-«^^tt7t#t^[Hlgg-e^, 
ffi«*6 4^liffi»S«J0**l**ieStt'r*3!9^ 

6 0 3D»fcOfM»fS-»^J:0«««H»#6 1 d^ip^x^ 

6 6 ^a***««e-r 5 j: 5 una 9 aaam 
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[0 0 4 3] gfefr* (Jtok) ^P±m$tu5»^^ 

SiJffll{f^(cJ:^S^SiJ«#6 2a«fflD**.fc*t, ^.tbi- 
<fc!K ffiKS«^WKMfP#6 2*>b£Ef«21UUIrtO« 
#6 8i:iSe)jxT, C^ffitt^MBWJ«#6 8#»5j* 
« (*&*) ^Wpf5J: 9 9 &x_ ^ 

5 6^6Sft»««yX;V4 1^5fe^SB4 1 a tCftttT 

ftJMft («*) ^etWSixS. 
10 [0 0 4 4] ^i:, ^Stt^fx (N 2 ) tf*n£tK£*t5 

Sj-^*#7 2(di^^^T, C<0JEtt£*K»ffl*#7 2 
d^JStttf* (N 2 ) *WJ&-r5J:5{-«I0»x.6ix, 
Sfc?£yX/V5 6^^a^tt*&/X/P4 l(^5te«S8l5 4 1 
a icftttT^flHfetf* (N 2 ) tf*n±ffl$*L5 0 
[0 0 4 5] fc*5, SftftLS^^s/ 

20 ^a««etw^fm, Y*itiiitii:t5a»*«»y 
[0 0 4 6] ^a«5 0(a5»»^» 

ISfe^r- K(rov^ffcW-r<5 0 El 6 (c^-^-J: 5 ft* 
4*4*5 0{cj;5asJMbfP*rBI*M-*#>f S^tfcSr 

[0 0 4 7] n y b*- Kttt, g]6co (a) (c^-TJ; 

S*tel3.= yh3>hn-76 0ia!3, Cl^n 
y Y<DWL<DllV>Yfimt&i$*l, 3fS^)njyK« (nn 

[0 0 4 8] ^fc, ^Ji/N^e— K"CH, El 6 (7) (b) 

40 tM»Tlt, C^0fStt» (ntfc*) ^^^W 

[0049] y ^ h^^^-^e- KT*li, 0 

6(7) (c) IMl^^^h^Vhn- 
76 0ia^ Sfc«0tf&/XA'4 1 ^5feff^>!>^^W 

so [0 0 5 0] ftjb\ P^h^-KH 
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K) o JbC, ?^/^e- Kir !J 5 y h^>f^— =e- K 

Tl^Tt> (^^^ • y 5 3/ h^-e-^-- K) a 

[0 0 5 1 ] u y K^fctt^/v*— Kl- 

^ **ry-f L 0 oic&i^T, ftiWJmft^— Wny h 
^e— KT?*>5 7i\ K^&5/^iltR£ti5 0 

[0 0 5 2] 12 >y KtfW^tbfcifrfi^tts 
yf\ 0 1 id&l^T, ltj0^^»J^/O^*@^^*J 

fts*fT5fci&c9*>f y^ON*»5^«BFfS^ ON 

SttSo ^f^^l0 8i:fcVt, _bfB*^;y:/l 0 5 

[0 0 5 3] — * % ^77^1 00 ^jSV^T, 
- K^ittR^fcif-gi^ 0 1 CL&^T, 
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m^m^ti, oN<om&i^ ®j&-rz>xTy72 

0 8CM^, S5fcj^»^tf±Stt5 0 ^7^206 

fci*5V*T\ J: 5 ft*li^»*UTv^s^ 

0 8iC*3^"C, *»«l^«fltihS*t5o ^7^2 0 7 

2/^2 0 8tC*5V^, ft*»fP^ffJtS*t5 0 ^7^ 
2 0 8{C*5V^T, ilEXx^T" 2 0 5-2 0 7/5^^>Jt 

[0054] jjlsi^ibfp©^^ — vj^ov^-cKWi- 

[oo55] mi ifitfii, aift^j&y x/i"4 i 

7X>4 1 tD**ffl54 1 a MGH+-C*}MK (*fi*) #»fc 

ztix, m»m <«*) ^w;x>5 6^^st 

XA- 4 l<D5fc»^4 1 aMtttBiW^n^o 

fc«, Z<nm&Wt<Dnkm*W±£tiX, 

ft5o JS3XS«-*5V^T0f3£l*IB#ai$ 

m^^t^o msjinxn, i4igi^i^iM^«± 

30 ^ (N 2 ) ^p£til^tt5c 

[0 0 5 6] JK±^i5*JSlftv^U«5XS^)*#^ 

^-y(aoT, sti«yx>4 lta^ta^i 

icx*)^ x>4 i < W 

[0 0 5 7] *5SWtt±E*ll6^»fli^lS***t 

[0 0 5 8] 

50 h^e-K) J:5«-i-S*\ ^X/^^co 
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X/HerifejtM-* (y S s> h*>f ^~=e- K) 

»Wjieyxyv*ijic*f5 • y s * h*-r 

[0 0 5 9] #559JU:J:*ur, M^^S^T 

jyx 



[H9<0ffi¥ttK9n 



7£ 

[il] *l(S»tt^fiSS3 

2] aftfearL^s/ h^^fr*^*^i-«K»fffi 



[08 3] mm^m^^y b^^tmAi^-twtt^m 

m 0 

[H4] *S0fc©»«^«5a*»3a3.= 2y H^#£ 
tl«M^^t@t$>ot, (a) 

io (b) filKKrffiEU (c) f«£^«W®Elo 

las] miic^htcmftmm^fcfrWim&m&irztc 

[0 6] T >^^^<^*^— Y<r>94 a^-y— h"Cfco 

(a) PyK-K> (b) tiC^'v*— K, 
(c) «y * y hf^-*-*- Ko 
[07] El 4 (Ctf Lfc$fc^«*^ J: SifejMBjfESrfr o tc 

ms] m*fc7F\.itm»mmiz£zm#wii¥<o*>( * 

2 9 ; Sflfc#yl^5' h 

4 1 ;i««fcVX^ 

4 1a; SfltKMIgy X/l^ftfflBB 

4 3 ; ;X;V7^tVT-^ (SUbSMS) 

4 9;/ X/V-#$&gR 

5 0 ; 
5 2 ; 

5 5 (3K*) ^fcfi^Sfetf* (N 2 ) 

30 5 6; S#;X/V 

6 0 ; Ste#yi^=S> > hn-y 
6 1-63; ««ffiHW# 

6 6, 6 8, 7 2; 
W ; ¥t»#9jL^ 
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